. In these events, the star develops into an elongated banana-shaped structure. After completing an eccentric orbit, the bound debris falls into the black hole, forming an accretion disk and emitting radiation [4] [5] [6] . The same process may occur on planetary scales if a minor body passes too close to its star. In the Solar System, comets fall directly into our Sun 7 or onto planets 8 . If the star is a compact object, the minor body can become tidally disrupted. Indeed, one of the first mechanisms invoked to produce strong gamma-ray emission involved accretion of comets onto neutron stars in our Galaxy 9 .
Here we report that the peculiarities of the 'Christmas' gamma-ray burst (GRB 101225A 10 ) can be explained by a tidal disruption event of a minor body around an isolated Galactic neutron star. This would indicate either that minor bodies can be captured by compact stellar remnants more frequently than occurs in the Solar System or that minor-body formation is relatively easy around millisecond radio pulsars. A peculiar supernova associated with a gamma-ray burst provides an alternative explanation 11 . GRB 101225A image-triggered the Burst Alert Telescope (BAT) on board NASA's Swift satellite on 25.776 December 2010 UT. The event was extremely long, with a T 90 (the time interval during which 90% of the flux was emitted) of .1.7 ks, and smooth 10 by comparison with typical gamma-ray bursts 12 (GRBs). The total 15-150-keV fluence recorded by the BAT is >3|10 {6 erg cm {2 and there are no signs of decay. The X-ray Telescope and the Ultraviolet-Optical Telescope on board Swift found a bright, long-lasting counterpart to the GRB. Strong variability is observed in the early X-ray light curve. The optical counterpart, which was detected in all of the Ultraviolet-Optical Telescope filters, lags the X-ray light curve (Fig. 1) . The X-ray and optical light curves are reminiscent of the shock break-out event observed in association with GRB 060218 13 , but are fainter (,3.5 mag; that is, fainter by a factor of ,25) and do not have an X-ray afterglow at later times or a bright supernova component. Measurements by the European Space Agency's XMM-Newton space observatory failed to detect an afterglow with an upper flux limit of ,10
214 erg cm 22 s 21 at the 3s confidence level (0.5-10 keV; observation made at Dt 5 23 d after the trigger).
Ground-based telescopes also followed the event, mainly in the R and I bands (Fig. 1) . Surprisingly, optical spectra recorded in the first few days after the event failed to detect any spectral features, instead revealing a smooth blue continuum 11, 14 . At later times, the optical light curves revealed a colour change from blue to red. The . This enhanced column density may be due to the fraction of the minor body's mass that has been expelled from the system. The continuous lines of different colours (the same as the data) represent the fit to the light curves using the phenomenological model of tidal disruption 21 . Because the model predicts a late transition of the accretion disk to a 'cold' solution, the fit has been carried out up to ,20 d (the excluded region is indicated in pink-grey). A thick pink line indicates the time of the transition. Our model has four parameters: the mass of the minor body (M * ; we assume for simplicity a density of 1 g cm 23 , thereby fixing the radius, R * ), the periastron (r P ), a geometrical factor (D 2 /cos(i), where D is the source distance and i the source inclination) and the optical absorption (A V ). The best fit is obtained for M * < 5 3 10 20 g, r P < 9 3 10 3 km, D= ffiffiffiffiffiffiffiffiffiffiffi ffi cos (i) p <3 kpc and A V < 0.8 (in excess of the Galactic value, A Gal V~0 :3, consistent with the value determined by X-ray analysis). The peak mass accretion rate with these parameters is _ M<2|10 16 g s {1 and the peak luminosity is L < 3 3 10 36 erg s
21
, consistent with our hypothesis of sub-Eddington accretion. In this regime, no emission lines are expected, at variance with super-Eddington events. Inset, X-ray light curve as observed by the Swift X-ray Telescope. Shaded regions highlight the periastron passages calculated using our tidal disruption model, which have a timescale of 6,000-10,000 s. Outside each band, the X-ray emission markedly decreases, and this effect is strongest for the first passage. We verified that this effect is not instrumental in nature nor due to spectral changes. Inhomogeneities in the return debris are expected to give rise to variability on the fall-back timescale. These observational characteristics make GRB 101225A unique. Without a-priori knowledge of the distance, this event can result from different progenitors. We explored several possibilities (Supplementary Information). Extragalactic models (involving GRBs, supernovae or blazars) are unlikely on the basis of total energy arguments, in combination with the faintness of the optical counterpart and putative host galaxy. Galactic models (involving X-ray binaries, magnetars or flare stars) are ruled out as well, on the basis of the extremely faint quiescent counterpart and the relatively high Galactic latitude. The timescale of the event, the longer duration at longer wavelengths and the faintness of a quiescent counterpart at all wavelengths all suggest a disruptive event involving a compact object. We propose that GRB 101225A results from the tidal disruption of a minor body around an isolated neutron star. Similar models have been already put forward to explain the presence of metal absorption lines in the white dwarf optical spectra 16 and the infrared excess in the spectra of hot white dwarfs 17 . A minor body gets disrupted if it comes within a distance of ,10 5 -10 6 km from the neutron star, where the internal forces that hold the body together are overwhelmed by the tidal pull of the neutron star. The debris that remain bound are thrown into highly eccentric orbits and then fall back to form an accretion disk around the star 18, 19 . If the minor body has a low tensile strength, it gets fully disrupted (breaking down into gas), its early behaviour can be chaotic owing to the formation of the disk with flares coincident with the periastron passages 6, 20 , and the bolometric light curve is expected to decay, in the long term, as t 25/3 (refs 1, 2) .
If the matter that falls back to form the disk accretes at a subEddington rate at all times (as in our case), the disk emission can be described as a spatial superposition of black bodies of increasing temperatures and depends on the parameters of the encounter 21 . The physics of the event depends, to a first approximation, only on a very few parameters: the periastron of the minor body's orbit (r P ), the minor body's mass and radius (M * and R * ; the mean density of a minor body in the Solar System is in the range ,1-10 g cm 23 , which adds an additional constraint), the minor body's tensile strength, the neutron star mass (M NS ) and the source distance (the distance between the neutron star and Earth).
We fit the X-ray (1 keV), ultraviolet (UVW2 and UVW1 bands, centred at 2,030 and 2,634 Å , respectively) and optical (R and I bands, centred at 6,400 and 7,700 Å , respectively) light curves of GRB 101225A with a four-parameter phenomenological model of tidal disruption onto a neutron star 21 ( Fig. 1) . We assume that the neutron star mass is 1.4 solar masses and that the minor body has a density of 1 g cm 23 and a low internal tensile strength. Our model is indicative of the physics involved, even though it cannot capture the full details of the event. We find an adequate fit for M * < 5 3 10 20 g (half the mass of the asteroid Ceres) and a periastron radius of ,9,000 km (which is well within the tidal radius, thus demonstrating the internal consistency of the model). The mass of the minor body can be estimated within a factor of =3. This mass is large by comparison with those of objects in the asteroid belt but is typical of objects in the Kuiper belt.
Assuming that half of the mass is accreted onto the neutron star and that the total fluence is 4 3 10 25 erg cm
22
, estimated within the 1-10 5 -s time interval (including a bolometric correction motivated by spectral fitting), we derive a distance of ,3 kpc, placing GRB 101225A in the Perseus arm of the Galaxy. The observed radiation is emitted both by an accretion disk (with a outer radius twice as large as periastron) and during the impact of matter on the neutron star surface. The early spectral energy distribution (SED) at five different epochs can be adequately fitted by the emission from an accretion disk (with a temperature of T d < 1.8 keV in units of energy, in agreement with model predictions) plus the emission from a boundary layer in which the disk matter slows down to accrete onto the neutron star (Supplementary Information). In particular, the initial high-energy emission observed by the BAT can be modelled as a black body with T < 10 keV (ref. 11). This cannot come from the disk but can be easily accounted for by mass accretion onto the neutron star surface. The presence of the boundary layer component rules out the compact object's being a black hole. Small differences in the return times of debris are expected during the first periastron passages, and these give rise to X-ray variability on the timescale of this fall back 6, 20, 22 , as observed in the X-ray band (Fig. 1,  inset) . The X-ray variability timescale is indeed very similar to the fallback timescale obtained from our modelling.
The phenomenological model can explain the (observed) slower decay at longer wavelengths. It somewhat underestimates the observed decay of the optical flux starting at ,20 d. Changes in the properties of the accretion disk are expected on the basis of the theory of accretion onto neutron stars. The inner disk radius is increased by the neutron star's magnetic field (even when this takes its minimal value, 10 8 -10 9 G). Furthermore, when the accretion rate decreases below a critical value, the disk develops a well-known thermal-viscous instability leading to fast cooling 23, 24 . We have calculated that, on the basis of the predicted evolution of the mass inflow rate, this transition occurs at Dt < 15-21 d. The Dt 5 40 d SED can be modelled as arising from a cool ring (T < 4,500 K) with a large inner radius. The Dt 5 180 d SED can be interpreted as the emission coming from a larger and colder ring (T < 650 K, resembling a protoplanetary disk) plus a contribution from the neutron star heated by the accreted material (Supplementary Information).
Estimating the rate of such events is challenging. A wandering neutron star can intercept minor bodies as it passes through a planetary system. The capture rate can be evaluated on the basis of the hypothesis that all stars have Oort clouds similar to that of the Sun 25 . Applying this to the case of GRB 101225A, we derive a rate of ,0.3 events per year, in line with Swift observations. However, indirect arguments suggest a lower capture rate 26 and, in addition, larger minor bodies are rarer. The likelihood of a neutron star retaining its original population of small bodies is low, because they are unlikely to survive the supernova event. Nevertheless, planetary-like systems can reform around millisecond radio pulsars 27, 28 , providing a viable mechanism for the occurrence of GRB 101225A.
